Involvement of E. coli dcm methylase in Tn3 transposition.
The effects of DNA methyltransferases on Tn3 transposition were investigated. The E. coli dam (deoxyadenosine methylase) gene was found to have no effect on Tn3 transposition. In contrast, Tn3 was found to transpose more frequently in dcm+ (deoxycytosine methylase) cells than in dcm- mutants. When the EcoRII methylase gene was introduced into dcm- cells (E. coli strain GM208), the frequency of Tn3 transposition in GM208 was dramatically increased. The EcoRII methylase recognizes and methylates the same sequence as does the dcm methylase. These results suggest that deoxycytosine methylase modified DNA may be a preferred target for Tn3 transposition. Experiments were also performed to determine whether the Tn3 transposase was involved in DNA modification. Plasmid DNA isolated from dcm- E. coli containing the Tn3 transposase gene was susceptible to ApyI digestion but resistant to EcoRI digestion, suggesting that Tn3 transposase modified the dcm recognition sequence. In addition, restriction enzymes TaqI, AvaII, BglI and HpaII did not digest this DNA completely, suggesting that the recognition sequences of TaqI, AvaII, BglI and HpaII were modified by Tn3 transposase to a certain degree. The type(s), the extent and mechanism(s) of this modification remain to be investigated.